ABSTRACT -Background -Ultrasonography has shown to be useful in the diagnosis of constipation. Objective -The aim of this study was to compare the rectal diameter and rectal wall thickness in children with and without constipation. Methods -Children with the diagnosis of constipation according to Rome III criteria were included in the study. The children underwent transabdominal sonography for the evaluation of rectal diameter and rectal wall thickness. Ultrasonography was performed with a full bladder. Children without constipation who underwent abdominal sonography were assigned to the control group. 
INTRODUCTION
Constipation is one of the most frequent reasons for pediatric patients' visits to both outpatient clinics and pediatric emergency departments. The global incidence rate of constipation has been reported to range from 1% to 30%. The diagnosis of constipation is based on Rome III (1) criteria. In some situations, history taking may not be informative, especially when families with low socioeconomic status and those who are not cooperative are visited. For the diagnosis of constipation in children, history taking and physical examination may be unreliable (2, 3) . Some families do not allow physicians to perform a rectal examination. Radiologic investigations for determining fecal impactions are subject to further research. In a study by Burgers et al., it was found that transabdominal sonography is a noninvasive and reliable alternative method to assess fecal impaction and might be used instead of digital rectal examination in the evaluation of children with constipation (4) . Many families due to normal sonography reports do not accept the diagnosis of constipation as the cause of abdominal pain in children. Measuring rectal diameter as a finding in abdominal radio logy may be a clue for both families and healthcare providers for the diagnosis and treatment of constipation, especially in families who do not allow a rectal examination. In a study by Klijn et al., the transverse diameter of rectal ampulla was significantly larger in children with constipation than in those without constipation (5) . The aim of this study was to compare the rectal diameter and rectal wall thickness between children with functional constipation and those without constipation.
Ultrasonography in determining the rectal diameter and rectal wall thickness in children with and without constipation: a case-control study
METHODS
In this study, infants and children with the diagnosis of constipation according to Rome III criteria of constipation were included (1, 6) . Children was visited in pediatric gastroenterology clinic by a pediatric gastroenterologist. The control group was selected from among children without constipation who underwent abdominal sonography for other reasons. Ultrasonography was performed with a full bladder.
Children with Hirschsprung's disease, neurological problems, history of constipation treatment, and other organic causes of constipation were not included in our study. No rectal examination was carried out before ultrasonography. Transabdominal rectal diameter measurement was performed at the level of the rectal ampulla. The measurements were repeated three times for each case, and the mean of the three measurements was recorded for each case.
GE Voluson E6 (General Electric, USA) was used for this study. All the ultrasound measurements were carried out by the same radiologist with special training for this measurement. The rectal wall diameter was measured in the axial panel and cursors were placed for the rectal wall diameter measurement from the inner wall to the inner wall.
RESULTS
The demographic characteristics of the case and control groups are presented in TABLE 1. As seen in TABLE 1, there was no dif ference between the two groups in terms of the male/female ratio and mean age. Children with constipation had lower weight compared to children without constipation (TABLE 1) . Abdominal pain, anal pruritus, anorexia, and urinary problems are compared between the case and control groups in TABLE 2, where it is shown that anal pruritus, abdominal pain, anorexia, and urinary problems were more frequent in children with constipation than in those without constipation. As noted in TABLE 3, in general, the least defecation per week was associated with larger rectal diameter. The rectal diameter was smaller among children with more defecation per week. The rectal diameter was less in children with a higher frequency of defecation than in those with a lower frequency of defection per week (TABLE 3) .
DISCUSSION
Constipation is one of the most frequent causes of patients' visit to outpatient clinics of pediatric gastroenterology units. About 90% of constipation cases are functional (7, 8) . Anal pruritus is more frequent among children with constipation than in those without constipation. In our study, anal pruritus was observed in about 53.3% of the cases with constipation, which is more than the rate reported in a study by Dehghani et al. (24.8%) (9) . Anorexia was reported in half of the cases, while it was detected in more than 38.3% of children in Dehghani et al. study (9) . Anorexia may be the cause of lower weight which was observed in case with constipation.
Clayden reported approximately half of the patient with constipation had anorexia (10) . Anorexia among children with constipation also reported by others (11) (12) (13) . Urinary problems were more frequent among children with constipation, which is in line with the findings of Imanzadeh et al. (14, 15) . In the current study, the rectal diameter was more in children with constipation than in those without constipation. In a recent study by Doniger et al., a strong correlation was found between enlarged transrectal diameter and constipation (16) . In the study by Joensson et al., they found higher rectal diameter by transabdominal sonography which decreased after four weeks of treatment with laxative (17) . Di Pace et al. found that ultrasonography is useful to detect megarectum in children with constipation (18) . In a study by Karaman et al., the mean rectal diameter with a full bladder was 2.12±0.65 cm in the control group and 3.42±1.04 cm in the case group before treatment of constipation (19) . They reported a significant difference. The results of the study by Karaman et al. were similar to our findings, and the slight discrepancy may be due to differences in the age of the cases and the duration of constipation in these studies. In a study by Klijn et al., the mean diameter of the rectum was 4.9 cm in children with constipation and 2.1 cm in a control group (5) . In a study by Hatori et al., children with fecal retention had a rectal diameter larger than that of children without constipation. The cutoff value was 27 mm at the level of symphysis pubis with high sensitivity and specificity (95.5% and 94.1%, respectively) (20) . Singh et al. found that rectal crescent size in children with constipation was 3.4 versus 2.4 in healthy control subjects (21) . Contrary to studies conducted by Hatori et al. (20) , Karaman et al. (19) , and Doniger et al. (16) , a systematic review of four studies by Berger et al. found insufficient evidence regarding the clinical importance of the relationship between clinical symptoms of constipation and rectal diameter on transabdominal sonography (22) . In our study, the measurements were performed with a full bladder. In the study by Doniger et al., full bladder had no effect on transrectal diameter measurement (16) . In our study, children with uncomplicated constipation were included. Other published studies included children with fecal retention and retentive fecal incontinence. This difference may describe differences between studies. It is expected that patients with longest period of constipation, rectal retention and fecal incontinence present a greater diameter. Although Berger et al. did not find this relationship (22) . In the study by Modin et al. on 14 children with constipation and 14 children without constipation, time of sonography (before and after evacuation) had effect on measure size (23) . Ultrasonography is not recommended as a routine modality for the diagnosis of constipation (24) .
In conclusion, sonography may be useful in children with abdominal pain and those with uncooperative families for history taking and physical examination. Although some evidence suggests sonography for the diagnosis of fecal impaction in children with constipation, the routine use of rectal sonography is not recommended (24) . The major limitation of ultrasonography is its operator dependence. Thus, another multicenter study is recommended to evaluate the role of rectal sonography in the diagnosis of children with constipation.
Limitations
The sample size and single centeredness were the main limitations. Sonography is an operator-dependent procedure; thus, the results may be different if another radiologist performs the study.
